Binding of the nicotinic acetylcholine receptor to SH2 domains of Fyn and Fyk protein tyrosine kinases.
The nicotinic acetylcholine receptor (AChR) is phosphorylated on tyrosine both in vitro and in vivo. To identify the protein tyrosine kinase that phosphorylates the receptor, we have previously cloned and characterized two protein tyrosine kinases, Fyn and Fyk, that are highly expressed in Torpedo electric organ, a tissue enriched in the AChR. Both kinases were shown by coimmunoprecipitation to be specifically associated with the AChR. In this study, we examined the molecular basis for the interaction of Fyn and Fyk with the AChR using fusion proteins containing the SH2 domains of the two kinases as affinity reagents. The AChR bound specifically and in a protein concentration-dependent manner to the SH2 domain fusion proteins of Fyn and Fyk. Quantitation of the association revealed that the binding of the AChR to Fyn and Fyk SH2 domain fusion proteins was to a single class of saturable high affinity sites. In addition, the association of the AChR with the SH2 domain fusion proteins was dependent on tyrosine phosphorylation of the AChR and was mediated by the delta subunit of the receptor. Furthermore, upon dissociation of the AChR into subunits, the delta subunit coimmunoprecipitated with both Fyn and Fyk. These data suggest that the association of the AChR with Fyn and Fyk is mediated by an interaction of the tyrosine-phosphorylated delta subunit of the receptor with the SH2 domains of the protein tyrosine kinases.